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???? t???? j ??????? xj(t)?????????????
xj(t) = a fV (hj(t))  _xj(t)g (1)
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_vj = a  b vj
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xj = a  _xjW (hj ; _hj): (4)
(3)????W ?
W (hj ; _hj) =
b









????????????????????????? N ??????? L???????
????????????????????????????
(4)??????? (xj ; vj) = (xj ; vj )???????????
xj (t) = vt+ (j   1)
L
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w0 = W (L=N; 0); w1 = Wh(L=N; 0); w2 = Wv(L=N; 0)
????????Wh ?Wv ?????W ??????????????????????
??"???????????(xj ; vj) = (xj + "j ; vj + " j) ??????????????
??????"?????????????(
_j =  j ;
_ j =  w0 j   vw1(j+1   j)  vw2( j+1    j)?
(9)
1; 2; : : : ; N ?????? Fourier ????????????????? N ?? 2 ???
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0 1
vw1(1  !n) vw2(1  !n)  w0

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p2   4q); p = w0   vw2(1  !n)? q =  vw1(1  !n)
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????!N n = !n ?????? N n = n ?????
?? (3)??????
w0 > 0; w1 < 0; w2 < 0
??????Re+n  0??????????
  (w0   2vw2)
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???N ??????? L ?????????????????????? xN+1 ?
? 2 ????????? yj ??? [14]?
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????????????????????????? (?????, ??)
xN+1 = x1 + L?????????
hN = x1 + L  xN ; (12)
NX
j=1
hj = L (13)
??????????????????????????????????????????
????????N ???????? x = 0?????????? y = (y1; : : : ; yN )???
?????????????? N ??????????????????????y ?
y = (y1; : : : ; yN ) = (h1; : : : ; hN 1; x1) (14)
???? (? 2)????????????????????j   1  1?????????
x1 = yN ; xj = yN +
j 1X
k=1
yk; (j = 2; : : : ; N) (15)
???????????? xj ?????????????????? y ??????? (3)
???????N ??????????????????8>>>>>>>>>><>>>>>>>>>>:
y1 =  ( _yN + _y1)W (y2; _y2) + _yNW (y1; _y1);
yj =  ( _yN +
jX
k=1
_yk)W (yj+1; _yj+1) + ( _yN +
j 1X
k=1

















yN = a  _yNW (y1; _y1):
(16)
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?????????(3) ????? (16) ??????????????(16) ???????
AUTO?????????????????????????(16)???????????
?? STNN ????????????
????????? L ??????????????????????? c = 0 ??
?????????????????L ???? c ????????????L ? c ? 2
???????????????????????????? c 6= 0 ?????????
????????????? [14]??????????????? Hopf ???????
???? Hopf ?????????????????????STNN ??????????
????????????????????????????? [12] ?????????
a = 0:73; b = 3:25; d = 5:25;  = 0:0517??????????????? N = 30????
3.1 ???????????? (c = 0)
????????????????? c = 0?????????????????????




????????????????????? 3?????????????? 3?? Hopf
??? L = 1333:43 ????????????????????????????????
???????????????????? L ????????????????????
???????? Hopf???????????????????????? (dh1dt = 0)??
??????????L ??????????????????????????????
(L = 1333:43) ???????????????????????????????????
??????????????????????????????????????????
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3.2 ???????????? (c 6= 0)
??????????????? c 6= 0?????????. L??????c?????
??????????Hopf?????????????? (L; c)? 2??????????
???????L; c?????????????????????????????????
????c = 0??????? Hopf??? ((L; c) = (205:612; 0); (1333:41; 0)) ??????
????????????????L; c???????????????????
? 4? 2??????????????????????????Hopf?????(L; c) =






?????????????? c > 1:955 ???????????????????????
??????????????????????????????(L; c) = (1019:23; 0:6664)
???????????????c > 0:6664??????? 3??????????????
??????????????????????????????????????????
??????????????????????????????????????????
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??????? (L; c)???????? Hopf??????????????????????
?????c > 1:955????? Hopf?????????????????????????
??????????????????????????????(L; c) = (1019:23; 0:6664)
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